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SEMICONDUCTOR LASER DEVICE AND METHOD FOR FABRICATING THE SAME 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a semiconductor laser 
device and a method for fabricating such a device. More 
particularly, the invention relates to a semiconductor laser 
•device for use in optical data processing and - to a" method; -for- 
fabricating that device.- ' 
Description of the related Art 

A trend in recent years has been for CD-R/RW drives to run 
at increasingly higher speeds than before. That trend has 
entailed a growing need for semiconductor lasers of the 780 nm 
band, which are used by the high-speed drives', to provide 
greater output. A major constraint on getting the semiconductor 
laser to be more . highly power is a degradation of its . light 
emitting facet. This type of degradation, called COD 

(catastrophic optical damage) degradation, stems from defects in 
the vicinity of the light, emitting facet - causing optical 
absorption. 

One way to reduce the COD degradation at the light 
emitting facet is by having a window structure laser with a wide 
band gap region, i.e., a region where no light absorption takes 
place, formed on the light emitting facet. One such solution is 
described illustratively in the Sharp ■ Technical Report (a 
Japanese publication), No. 50, Sept. 1991, pp. 33 - 36. 

Fig. 14 is a partial perspective view of a semiconductor 
laser having a conventional window structure. .Figs. 15A and 15B 
are partial perspective views showing • steps of a method for 
fabricating the semiconductor laser with the conventional window 



structure. 

In Fig. .14, reference numeral' 100 .represents a 
semiconductor laser, and 102 denotes an n-type GaAs substrate 
(in the description that follows, the symbol "n-" stands for the 
n-conductivity type, "p-" for the p-conductivity type, and "i-" 
for an . intrinsic semiconductor) . Reference numeral 104 stands 
for an n-Al 0 . 5 Ga 0 .5As lower clad layer; 106 for an MQW active layer 
having an i-Al 0 .iGa 0 . 5 As well layer; 108 for a p-Al 0 . 5 Ga 0 .5As first 
upper clad layer; 110 for an n-AlGaAs current blocking layer; 
112 for a p-AlGaAs second upper clad layer;, .-114 for a -p-GaAs 
contact layer; 116 for an i-Al 0 . 5 Ga 0 .5As window layer with a" band 
gap greater than that of the MQW active layer 106; and 118 for 
an electrode. 

The conventional method for fabricating the semiconductor 
laser sketched above will now be outlined. In Fig. 15A, .the 
lower clad layer 104, MQW active layer 106 and first upper clad 
layer 108 are epitaxially grown on the n-GaAs . substrate 102. 
With a ridge produced by etching, the current blocking layer 110 
is selectively grown. The second upper clad layer 112 and the 
contact layer 114 are then formed over the ridge and current, 
blocking layer 110. The result of these steps is shown in Fig. 
15A. 

Thereafter, the back of the n-GaAs substrate 102 is .shaved 
to a thickness of .about 100 jjl m. Laser facets are cleaved and 
the window layer 116 is formed by crystalline growth. The result 
of this process is illustrated in Fig. . 15B. Forming the 
electrode 118 on the structure completes the semiconductor laser 
of Fig. 14 . • 

On the conventional semiconductor laser 100 constituted as 
outlined above, the window layer 116 is formed by crystalline 
growth on the cleaved surface following cleavage of the laser 
facts. This conventional process tends to be complicated because 



the window layer 116 and electrode 118 need, to be formed after 
the cleaving step. 

Japanese Patent Publication No. 2827919 discloses a method 
for forming a window structure. The method includes forming a 
first upper clad layer on an MQW active layer, to be topped 
subsequently with an ion implantation mask pattern, -forming the 
window structure by getting the MQW. active layer disordered in 
the vicinity of. the laser facet by means of impurity 
implantation ' at a low energy level. According to the disclosed 
method, the degree of the -disorder must be. controlled precisely, 
otherwise ' the window effect will* not occur, resulting in a 
semiconductor laser degrading during use. 

Summary of the Invention 

The. present invention has been made to overcome the above-" 
described drawbacks and disadvantages of the related art. 
Therefore, it is an object of the present invention to provide a 
highly ' reliable semiconductor laser device offering a 
significantly consistent immunity to COD degradation. 

According ■ to one aspect ot the invention, there' is. 
provided a semiconductor laser device with an oscillation 
wavelength of 770 to 810 run, comprising: a semiconductor 
substrate of a first conductivity type; a first clad layer of 
the first conductivity type disposed on the semiconductor 
substrate; an active layer of a quantum well structure disposed 
on the first clad layer; a first second-clad layer of a second 
conductivity type disposed on -the active layer; ' a disordered 
region formed near a laser resonator facet by introducing 
impurities from a surface of the first second-clad layer into 
the layers including the active layer on the semiconductor 
substrate; and an optical waveguide including a second second- 
clad layer of the second conductivity type disposed on the 



surface of the first second-clad layer in a manner opposite to 
the active layer in the disordered region across the first 
second-clad layer, the optical waveguide extending in ' a 
resonator lengthwise direction; wherein, if X -dpi is assumed to 
denote in nm the wavelength of photo luminescence generated by 
application of pumped light to the disordered region and X apl 
to represent in' nm the wavelength of photo luminescence 
generated by application of pumped light to the active layer, 
and if a blue shift amount A bl in nm is defined as equal to X 
apl - X dpi r - then the blue shift amount X bl...meets a condition 
of 20. 

Accordingly, when the active layer is disordered so as to 
constitute the window layer, the semiconductor laser . is 
considered to have acquired an improved COD level. This makes it- 
possible to - fabricate semiconductor- laser devices with 
consistently and appreciably limited variations of immunity from 
COD degradation. 

Another object of the invention is to provide a method in 
simplified steps for fabricating at high yield rates a 
semiconductor laser device offering . an appreciably consistent 
immunity from COD degradation. 

According to another aspect of the invention, there is 
provided a semiconductor laser device fabricating method 
including the steps of: firstly forming a first clad layer of a 
first conductivity type, an active layer of a quantum well 
structure, and a first second-clad layer successively on a 
semiconductor substrate of the first conductivity type; secondly 
forming on a surface of the first' second-clad layer a mask 
pattern for impurity implantation having an opening in a region 
where a resonator facet of a semiconductor laser device is 
expected to be formed; thirdly disordering the active layer near 
the resonator facet by introducing impurities with the mask 
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pattern used as a mask; fourthly applying pumped light to the 
disordered region to generate photo luminescence therefrom, and 
measuring a wavelength of the photo luminescence as a basis for 
predicting a level of COD degradation; fifthly forming a second 
second-clad layer of the second conductivity type on the surface 
of the first second-clad layer after removing the mask pattern 
for impurity implantation; sixthly forming on a surface of the 
second second-clad layer a stripe-shaped mask pattern in a 
manner opposed to the disordered active layer across the first 
—and the second- second -clad layer , . the stripe-shaped mask pattern 
extending in a resonator lengthwise direction; and seventhly 
forming an optical waveguide including the second second-clad 
layer with the stripe-shaped mask pattern used as a mask. 

Accordingly, the inventive method allows levels of COD 
degradation to be predicted halfway through ■ the process of 
semiconductor laser fabrication. This permits high-yield, low- 
cost fabrication of semiconductor laser devices in simplified 
steps . 

Other objects and advantages of the invention will become 
apparent from the detailed description given hereinafter. It 
should be understood, however, that the detailed description and 
specific embodiments are given by way of illustration only since 
various changes and. modifications . within the scope of the 
invention will become apparent to those skilled in the art from 
this detailed description. 

Brief Description of the Drawings 
Fig. 1 is a front view of a light emitting facet of a 
semiconductor laser in accordance with one embodiment of the 
invention; 

Fig. 2 is a cross sectional view of the semiconductor 
laser taken on line II-II in Fig. 1; 



Fig.- 3- is a front view of the light emitting facet of the 
semiconductor laser in one step of fabricating a semiconductor 
laser in accordance with one embodiment of the invention; 

Fig.^ 4 is a - cross sectional view taken on . line IV-IV in 

Fig. 3; 

Fig. 5 is a front view of the light emitting facet of the 
semiconductor laser- in another ■ step- of fabricating a 
semiconductor laser in accordance with one embodiment of the 
inventions- 
Fig. 6 .is ..a cross sectional view taken • ©n line VI-VI-- in- 

Fig. 5.; 

Fig. 7 is a . schematic view showing illustratively, how 
photo luminescence of a semiconductor laser in accordance with 
one embodiment of the invention is measured; 

Fig. 8 is a front . view of the light emitting facet of the 
semiconductor laser in another step of ' fabricating a 
semiconductor laser in accordance with one embodiment of. the 
invention; 

Fig. 9 is a cross sectional view taken on line IX-IX in 

Fig. .8; 

Fig. 10 is a front view of the light emitting facet of the 
semiconductor laser in N another step of fabricating a 
semiconductor laser, in accordance with one embodiment of the 
invention; 

Fig. 11 is a front view of the light emitting facet of the 
semiconductor laser in another step of fabricating a 
semiconductor laser in accordance with one embodiment of .the 
invention; 

Fig. 12 is a graphic representation of relations between 
photo luminescence wavelengths (nm) of the window layer in a 
semiconductor laser in accordance .with one embodiment of the 
invention on the one hand, and COD levels (mW) of the 



semiconductor laser on the other hand; _ 

Fig. 13 is .a graphic representation of relations between 

COD levels of a semiconductor laser in accordance with one 

embodiment of the invention on the one hand and . its blue shift 

amount on the other hand; 

Fig. 14 is a partial perspective '.view of a semiconductor 

laser having a conventional window structure; and 

Figs. 15A and 15B are partial perspective views showing 

steps of a method' for fabricating the semiconductor laser with 

the conventional window structure 

In all figures, the substantially same elements are . given the. 

same reference numbers.. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A semiconductor laser having an oscillation wavelength of 
770 to 810 nm according to the invention has its COD levels 
predicted illustratively as follows. Impurities are introduced 
(i.e., implanted or diffused) into the MQW active layer near the 
light emitting facet of the semiconductor laser to form 
disordered regions constituting a window . layer . Pumped light -is 
emitted to -the window layer to have it produce photo 
luminescence whose wavelength X dpi (nm) is measured. A blue 
shift amount X bl (nm) is defined as the difference between the 
wavelength X apl (nm) of photo luminescence generated by 
application of pumped light to the active layer without a window 
layer on the one hand, and- the wavelength X dpi (nm) of photo 
luminescence from the window layer on the other hand. The blue 
shift amount X bl is referenced during the process in order to 
predict COD. levels of the end product.. 

Fig. 1- is a front view of a light emitting facet of a 
semiconductor laser embodying the invention. Fig . 2 is a cross 
sectional view of the semiconductor laser taken on line II-II in 



Fig. 1. 

In Figs. 1 and 2, reference numeral 10 stands for a 
semiconductor laser having an oscillation wavelength of 770 to 
810 nm; 12 fox an n-GaAs- substrate; 14 for an n-Alo.5Gan.5As lower 
clad layer as a first clad layer disposed on the n-GaAs 
substrate 12; 16 for an MQW active layer which is disposed on 
the lower clad layer 14 and which comprises an i~Aln.xGao.cAs well 
layer as well as Alo.3Gao.7As barrier and guide layers; and 18 for 
a p-Alo.5Gao.5As first upper clad layer as one second-clad layer 
disposed on t-hre. -MQW active layer. ■ 

Reference numeral 20 denotes a disordered region 
constituting a window layer disposed in a light emitting region 
in the vicinity of a resonator facet of the semiconductor laser 
10. This is a region with its band gap widened when impurities 
are introduced by ion implantation or diffusion from the .'surface 
of the first upper clad- layer 18 so. as to get the' MQW active 
layer disordered. Thus constituted, the region stays transparent 
to laser emissions. 

More specifically, when the well layer, barrier layer and 
guide layer making up the original MQW active layer 16 are 
disordered, an Al composition ratio of the well layer becomes 
greater, than that of the original well layer." That in turn 
increases the .band gap. 

Reference numeral 22 denotes a p-Alo.5Gao.5As second upper 
clad layer as another second clad layer disposed on the first 
upper clad layer 18 and window layer 20. Numeral 24 represents a 
p-GaAs contact, layer disposed on the second upper clad layer 22. 
The second upper clad layer 22 and contact layer 24 make up a 
ridge 25 as a waveguide in the optical waveguide direction. The 
contact layer 24 is formed at the top of the ridge 25. 

Reference numeral 26 stands for an insulating film such as 
an SiON film which blocks currents and which is formed on the 



surface of the second upper clad layer 22 on both sides of the 
ridge 25 and in its vicinity. Numeral 28 denotes a p-type 
electrode disposed on the surface of the semiconductor laser, 
and numeral 30 represents, an n-type electrode disposed on the 
back of the n-GaAs substrate 12. 

A semiconductor laser fabricating method embodying the 
invention will now be described. Figs. 3, 5, 8, 10 and 11 are 
front views of the light emitting facet of the inventive 
semiconductor laser in different step -of the inventive 
-f-abricating method. Fig. 4 is a cross sectional view taken on- 
line IV-IV in. Fig. 3; Fig. 6 is a cross sectional view taken on 
line VI-VI in Fig. 5; and Fig. 9 is a cross sectional view taken 
on line IX-IX in Fig. 8. Cross sectional views taken on line X-X 
in Fig. 10 and. on line XI-XI in Fig. 11 are the same as that in 
Fig. 9. Fig. 7 is a schematic view showing how photo 

luminescence of the inventive semiconductor laser is 
illustratively measured. 

Referring first to Figs. 3 and 4, the lower clad layer 14, 
MQW active layer " 16, and first upper clad layer 18 are 
epitaxially grown on the n-GaAs . substrate 12. Referring to Figs. 
5 and 6, a resist is formed on the surface of the first upper " 
clad layer 18. A mask pattern 40 is formed together with an 
opening 42 for constituting the window layer 20 at the laser 
resonator facet. Impurities are introduced from above the mask 
pattern 4 0 through the opening by diffusion or ion implantation. 
Annealing is carried out to disorder the MQW active layer 16 to 
form the window . layer 20. Arrows in Figs. 5 and 6 indicate the 
direction in which diffusion or ion implantation is carried out. 
Ion implantation, if adopted, is executed at an acceleration 
voltage' of 50 keV to 150 keV with a dose of about 1 x 10 13 to 1 x 
10 15 /cm 2 . 

The resist 4 0 is removed, and the wafer is annealed in 
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order to disorder the MQW 16. After the annealing, pumped light 
is applied from above the wafer so that photo luminescence from 
the window layer 20. is measured. Fig. 7 shows how - photo 
luminescence is illustratively' measured. In Fig. 7, reference 
numeral 4 4 stands for pumped light; 4 6 for photo luminescence 
emitted from the window layer 20; and 4 8 for a measuring 
instrument that measures levels of photo luminescence. 

After the measurement, the second upper clad layer 22 is 
formed on the first upper clad layer 18 and window layer 20. The 
- contact layer 24 . is .disposed on the second upper clad layer 22-.- 
Figs. 8 and 9 depict how the layers are formed." 

A stripe-shaped resist pattern (not shown) such as a 
resist is then formed in the resonator lengthwise direction of 
the light, emitting region. With the resist pattern used as a 
mask, etching is carried out to shave the second upper clad 
layer .22 to a predetermined thickness, thereby forming the ridge 
25. Fig. ,10 shows how this step is performed. 

The ' top of the ridge 25 is then truncated. Insulating 
films 2 6 are formed along both sides of the. ridge 25 and over 
the second upper clad layer 22 around the ridge 25. The 
insulating films 2 6 are provided so as to block currents. Fig. 
11 depicts how this step is done. 

Thereafter, "the p-type electrode 28 is. formed on the 
contact layer 24 and insulating films 26 at the top of the ridge 
25. The back of the n-GaAs substrate 12 is ground to about 100 
U m, whereby the n-type electrode 30 is formed at the substrate 
back. Finally, cleaving is carried out to complete the 
semiconductor laser as shown in Figs. 1 and 2. 

The window structure laser formed by the above-described 
sequence of steps is characterized in that the window layer and 
electrode are formed during the wafer process. Compared with 
conventional semiconductor lasers with their window layer formed. 
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after cleaving, the inventive semiconductor laser is easy to 
mass-produce. 

Below is a description of how to measure photo 
luminescence (called PL hereunder) emitted from the window layer 
20 upon irradiation .of pumped light from above the wafer. 

Fig. 12 is a graphic representation of relations between 
PL wavelengths (nm.) of the window layer 2 0 in the inventive 
semiconductor laser on the one hand, and COD levels (mW) of the 
semiconductor laser on the other hand. In other words, Fig. 12 
shows relations between levels -of - the optical -output • destroying 
the light emitting facet of the semiconductor laser on the one 
hand, and PL wavelengths stemming from the semiconductor laser 
window layer on the other hand. 

Samples A, B and C represent semiconductor lasers of the. 
same structure but fabricated under. partially .different 
conditions. In each group of samples of the same type, as 
illustrated in Fig. 12, the s.horter the PL wavelength, the 
higher the COD level. Why the COD level, tends to be higher . the. 
shorter the PL wavelength is because less light is absorbed near 
the resonator facet as the band gap becomes greater in keeping, 
with higher degrees of disorder in the window layer. 

' In Fig. 12, the COD level is assumed to be represented by 
Pcod (mW) and the PL wavelength of the window region by X' dpi 
(nm) . Pcod is linearly proportional to X dpi. That is, 

Pcod = fl( X dpi) ... (i) 

where, fl(x) is a linear function. 

With this semiconductor laser, X dpi is also linearly 
proportional to Pcod, so that the following equation is readily 
derived from the equation (1) above: 

X dpi = gl (Pcod) ... (2) 

If Pcod • is defined as a value made of a' required laser 
output P0 and a power margin PI, then 
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Pcod = PO + PI ... (3) 

In that case, the PL wavelength identifying the semiconductor 
laser having Pcod is obtained as X dpi. With this value used as 
a reference, the semiconductor laser can be checked for 
compliance with COD level requirements just after the window 
layer 20 is formed. That is, when the PL wavelength X dpi (run) 
of the window layer 20 is measured, it is possible consistently 
to produce semiconductor lasers of high reliability at high 
yield rates, with the . presence of the window layer 20 working 
against COD degradation. 

Semiconductor lasers with no .window layer and having the 
same structure as" those discussed in connection with Fig. 12 are 
known to have the COD level of about 200 mW. As- shown in Fig. 12, 
the PL' wavelength is 750 nm or less when the COD level is 200 mW 
or higher. 

It follows. that if semiconductor lasers have ' an MQW active 
layer with oscillation wavelengths of 770 to 810 nm and if they 
have a window layer 20. such that the PL wavelength is 750 nm or 
less, then these semiconductor lasers turn out to have, improved 
COD levels at least thanks to the effect of the window layer. 20. 

Fig. 13 is a graphic representation of relations between 
COD levels of the inventive semiconductor laser on the one hand 
and its blue shift amount on the other hand. 

The blue shift amount X bl (nm) is .defined here as the 
difference between the wavelength X apl (nm) of photo 
luminescence (PL) generated by application of pumpe'd ' light to an 
active layer yet to be disordered on the one hand, and the 
wavelength X dpi (nm) of .photo luminescence from the window 
layer 20 on. the other hand. Given the definition, the relations 
in Fig. 12 are rearranged into what is shown in Fig. 13. 

Since semiconductor lasers with oscillation wavelengths of 
770 to 810 nm are known to have COD levels of about 200 mW in 
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their MQW .active layer with no window layer, Fig. 13' graphically 

shows how. much the COD level of the window layer is expected to 

improve with regard to given blue shift amounts. 

Fig. 13 shows that for samples A, B and C, the blue shift 

amount X bl and the COD level Pcod are in linear relation to 
each other. 

A straight line A (broken line in Fig. 13) representing 
samples A is plotted when 

Pcod = 1.3A bl + 178.7 ... (4) 

A straight - line B (two-dot. chain line) - representing • 
samples B is provided when 

Pcod = 5.6A bl'+ 50.3 ...(5) 

A straight line C. (dashed line) representing samples C is 
drawn when - 

Pcod = 1.3A bl + 153.0 ... (6 ) 

- - A straight line D shown on the left-hand side of the 
straight line B is formed when 

Pcod = 5. 6 X bl + 85 ... (7) 

A straight line E indicated on the right-hand side of the 
straight line C is given when 

Pcod - 1.3 A bl + 135 ... ( 8) 

In Fig. 13, the points of' measurement are shown 
distributed in an area enclosed by. the straight lines D and E, 
covering widely scattered points as. well. 

It can be seen that semiconductor lasers with their Pcod 
less than 200 mW have the blue shift amount X bl of about 20 
since the MQW active layer' with no .window region has the COD 
level of about 2 00 mW. For that reason, if the MQW active layer 
is disordered so as to constitute the window layer 20 where the 
blue shift amount X bl is at least 20, then the COD level is 
considered improved. 

In' brief, after the MQW active layer 16 is disordered to 
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constitute the window layer 20 in the vicinity of the resonator 
facet, the window layer 20 is subjected to irradiation of pumped 
light so that wavelengths of photo luminescence from the window 
layer 20 are measured. The blue shift amount X- bl is. obtained 
by taking into account the PL wavelength of the MQW active layer 
with no window region. If the blue shift amount X bl turns out 
to be 20 or greater, it can be concluded that the COD level is 
improved at least by formation of the window layer 20. 

In the- region of Fig. 13 enclosed by the straight lines D 
•/and E, the blue shift amount X bl and the COD level Pcod are 
considered to be in linearly proportional relation even 
regarding different samples fabricated under different 
conditions. 

For semiconductor lasers at least with oscillation 
wavelengths of 770 to 810 nm and fabricated under different 
conditions, it is thus important to establish the linearly 
proportional relation between the blue shift amount X bl and the 
COD level Pcod. Before each semiconductor laser is turned into a 
final product and halfway through the process of producing the 
window layer 2 0 by disordering, the MQW active layer 16 near the 
resonator facet, pumped light is applied to the window layer 2 0 
so that the wavelength of photo luminescence from the window 
layer 20 is measured. When the blue shift amount X bl is 
obtained by taking., into account the PL wavelength of .the MQW 
active layer yet to be disordered, it is possible to predict the 
COD level Pcod of the end product. 

When the blue shift amount X bl is defined, in terms of 
Pcod based on the equations (7) and (8) above, as a value 
meeting the condition of 

(Pcod - 85) /5. 6 ^ X bl S (Pcod - 135l0) /I. 3 
then establishing the linearly proportional relation between the 
blue shift amount X bl and the COD level Pcod allows the COD 
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level Pcod to be predicted with a high degree of accuracy. This 
in turn makes it possible to fabricate highly reliable 
semiconductor lasers with consistently and appreciably ' limited 
..variations- of COD degradation. By allowing COD degradation 
levels to be predicted in simplified steps halfway through the 
production process, the inventive method permits high-yield, 
low-cost fabrication of dependable semiconductor lasers at 
consistently low levels of COD degradation. 

. The features and the advantages • of the present invention 
as described above may be summarized as follows. 

According to one aspect of the invention, there is 
provided a semiconductor laser device with an oscillation 
wavelength of 770 to 810 nm, comprising: a semiconductor 
substrate of a first conductivity type; a first clad layer of 
the first ■ conductivity type disposed on the semiconductor 
substrate; an active layer of a quantum well structure disposed 
on the first, clad layer; a first second-clad layer of a second 
conductivity type disposed on the active .layer; a disordered 
region formed near a laser resonator facet by introducing 
impurities from a surface of the first second-clad layer into 
the layers- including the active layer on the semiconductor 
substrate; and an. optical waveguide including a second second- 
clad layer of the second conductivity type disposed on the 
surface of the first second-clad layer in a manner opposite to 
the active layer in the disordered region across the first 
second-clad layer, the optical waveguide extending in a 
resonator lengthwise direction; wherein if X dpi is assumed to- 
denote in nm the wavelength of photo luminescence generated by 
application of pumped light to the disordered region and X apl 
to represent in nm the wavelength of photo luminescence 
generated by application of pumped light to the active layer, 
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and if a blue shift amount X bl in nra is defined as equal to X 
apl - X dpi, then the blue shift amount X bl meets a condition 
of X bl ^ 20. When the active ; layer - is disordered so as to 
constitute the " window layer, the semiconductor laser is. 
considered to have acquired an improved COD level. This makes it 
possible to fabricate semiconductor laser devices with 
consistently and appreciably limited variations of immunity from 
COD degradation. 

In one preferred structure according to the invention, if 
Pcod is assumed to -d&n-ote in mW a-eOD level of the laser device, 
then the blue shift amount X bl in nm further may meet a 
condition of (Pcod - 85)/5.6 ^ X bl ^ (Pcod - 135.0)/1.3. With 
this structure, obtaining the blue shift amount X bl allows the 
COD level Pcod of the end product to be predicted. This makes it 
possible to fabricate semiconductor laser devices at low cost 
with enhanced immunity from" COD degradation. " . 

In another . preferred structure according to the invention, 
the semiconductor laser' device may further comprise insulating 
films disposed on the first second-clad layer and on sides of 
the optical waveguide but not over a top portion of the optical 
waveguide. Disordering the active layer to form the window layer 
in the semiconductor laser of a simple stripe structure makes up 
a semiconductor laser device with an improved COD level. This 
permits fabrication of semiconductor laser devices of the simple 
stripe structure with consistently and significantly limited 
variations of immunity from COD degradation. 

In a further preferred structure . according to the 
invention, the semiconductor laser device may further comprise a 
current blocking layer of the first conductivity type disposed 
so as to bury the optical waveguide on the first second-clad 
layer. Disordering the active layer to form the window layer in 
the semiconductor laser of a buried structure also constitutes a 



.semiconductor laser' device with an improved COD level. This 
permits fabrication of semiconductor laser devices of the buried 
structure with consistently and considerably limited variations, 
of immunity -frpm COD degradation. 

According to another aspect of the invention/ there is 
provided a semiconductor laser device fabricating method 
including the steps of: firstly forming a first clad layer of a 
first conductivity type, an active .layer of a quantum well 
structure, and a first second-clad layer successively on a 
semiconductor subs-trate of the first conductivity type; secondly 
^forming on a surface of .the first second-clad layer a mask 
pattern for impurity implantation' having an opening in a- region 
where a resonator ■ facet of a semiconductor laser device is 
expected to be formed; thirdly disordering the active layer near, 
the resonator facet by introducing impurities with the mask 
pattern used as a mask; fourthly applying pumped light to the 
disordered region to generate photo luminescence therefrom, and 
measuring a wavelength of the photo luminescence, as a basis . for 
predicting a level of COD degradation; fifthly forming a second 
second-clad layer of the second conductivity type on the surface 
of the first second-clad layer after removing the mask pattern 
for impurity implantation; sixthly forming on a surface of the 
second second-clad layer a stripe-shaped mask pattern in a 
manner opposed to the disordered active layer across the first 
and the second second-clad layer, the stripe-shaped mask pattern 
extending in a resonator lengthwise direction; and seventhly 
forming an .optical waveguide including the second second-clad 
layer with the stripe-shaped mask pattern used as a mask. The 
inventive method allows levels of COD degradation to be 
predicted halfway through the process of semiconductor laser 
fabrication. This permits .high-yield, low-cost fabrication of 
semiconductor laser devices in simplified steps. 
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In one preferred variation of the inventive semiconductor 
laser device . fabricating method, if the. semiconductor laser 
device has an oscillation wavelength of 770 to 810 nm; if X dpi 
is assumed to denote in nm the wavelength of photo luminescence, 
generated by application of pumped light to the disordered 
region and X apl to represent in nm the wavelength of photo . 
luminescence generated by application of pumped light to the 
active layer; and if a blue shift amount X bl in nm is defined 
as equal to X apl - X dpi, then the blue shift amount X bl may 
meet—a condition of X. . bl ^ 20 when the fourth step is ' carried 
out. Disordering the active layer to form the window layer in 
the semiconductor laser with the oscillation wavelength of 770 
to 810 nm makes up a semiconductor laser device with an improved 
COD level. This permits high-yield, low-cost fabrication of 
semiconductor laser devices with consistently and significantly 
limited variations of immunity from COD degradation. 

In another preferred variation of the inventive 
semiconductor laser device' fabricating method, if Pcod is 
assumed to denote in mW a COD level of the laser device, then 
the blue shift amount X bl in nm may further meet a condition of 
(Pcod - 85)/5.6 ^ X bl ^ (Pcod - 135.0)/1.3. The preferred 
method allows levels of COD . degradation of end products to be 
predicted. This permits high-yield, low-cost fabrication of 
semiconductor laser devices with enhanced immunity from COD ' 
degradation. 

While the presently preferred embodiments of. the present 
invention have been shown. and described. It is to be understood., 
these disclosures are for the purpose of illustration and that 
various changes and modifications may be made without departing 
from the scope of the invention as set forth in the appended 
claims. 



